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M Fﬁ’ FEDERAL BUILDING, 301 S. PARK, DRAWER 10096

HELENA, MONTANA 59626-0096

Ref: 8MO
April 28, 1997

Mr. Ken Meckel, Team Leader
Tally Lake Ranger District
1335 Highway 93 West
Whitefish, MT 59937

Re: Tansy Ragwort Control Project
Draft Environmental Impact
Statement

Dear Mr. Meckel:

In accordance with our responsibilities under the National
Environmental Policy Act (NEPA) and Section 309 of the Clean Air
Act, the Environmental Protection Agency, Region VIII, Montana
Office (EPA) reviewed the above-referenced Draft Environmental
Impact Statement (DEIS).

The EPA supports the Forest Service's goal of controlling
the tansy ragwort weed infestation in the Tally Lake Ranger
District. However, we have concerns regarding potential effects
of herbicide spraying on surface and ground water quality and
wetland functions. We are particularly concerned since it is
likely that the area to be sprayed may be wetter than normal due
to higher than average precipitation this winter. Such
conditions exacerbate the potential for herbicide drift into wet
areas. : : '

We are pleased that the District Ranger's March 25, 1997
letter transmitting the DEIS indicated that hand spraying of
clopyralid, rather than aerial spraying, would be incorporated
into the preferred alternative in the spring of 1997. We believe
improved control over location to be sprayed, that is available
with hand spraying, will reduce potential herbicide drift to
streams and wetlands during the wet spring 1997 period.

We are also concerned about the lack of adequate information
in the DEIS regarding ground water depths, soil types, wetlands,
and the water quality/aquatics monitoring program. Additional
information is needed to fully assess and mitigate all potential
impacts of the proposed management actions.

Our more detailed comments, questions, and concerns
regarding the analysis, documentation, and/or potential
environmental impacts of the Tansy Ragwort Control Project are
enclosed for your review and consideration as you complete the
Final Environmental Impact Statement (FEIS).
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Based on the procedures EPA uses to evaluate the adequacy of
the information and the potential environmental impacts of the
proposed action and alternatives in an EIS, the Tansy Ragwort
Control Project DEIS has been rated as Category EC-2
(Environmental Concerns - Insufficient Information). A copy of
EPA's rating criteria is attached.

The EPA appreciates the opportunity to review and comment on
the DEIS. If we may provide further explanation of our concerns
pPlease contact Mr. Steve Potts of my staff in Helena at (406)
441-1140 ext. 232,

Sincerely,

John F. Wardell
Director
Montana Office

Enclosure

cc: Carol Campbell/Virginia Rose, EPA, 8EPR-EP, Denver
Mike Hammer, EPA, 8EPR-EP, Denver
Ed Stearns, EPA, 8EPR-EP, Denver
Ann Puffer, Forest Service-Region 1, EAPS, Missoula
Jim Olivarez, Forest Service Region 1, FRM, Missoula
Donna Rise, Montana Dept. of Agriculture, Helena
Elaine Suriano, EPA, OFA, Mailcode 2252A, Washington DC



SUMMARY OF RATING DEFINITIONS

ENVIRONMENTAL IMPACT OF THE ACTION

LO--LACK OF OBJECTIONS

The EPA reviev has not identified anmy Potential environmental impacts
requiring substantive changes to the Proposal. The review may have

disclosed opportunities for application of mitigation measures that .
could be accomplished with no more than minor changes to the proposal.

EC--ENVIRONMENTAL CONCERNS

The EPA review has identified environmental 4 cts that should
avoided in order to fully protect the environ:r:t. corr.;t:::. mb:suru
may require changes to the preferred alternative or application of
mitigation measures that can reduce the environmental impact. EPA

EO--ENVIRONMENTAL OBJECTIONS

The EPA reviev has identified significant environmental impac
must be avoided in order to provide adequate protection t:gatlt:: that
environment. Corrective measures may require substantial changes to

alternative (including the no action alternative or 4 nev alternativel.
EPA intends to work with the lead agency to reduce these 1npa:t:? -

]
EU--ENVIRONMENTALLY UNSATISFACTORY

The EPA reviev has identified adverse environmental impacts that are of
sufficient magnitude that they are unsatisfactory from the standpoint
of public health or welfare or environmental quality. EPA intends to
vork vith the lead agency to reduce these impacts. If the potentially
unsatisfactory impacts are not corrected at the final EIS stage, this
propesal will be recommended for referral to the cEQ.

ADEQUACY OF THE IMPACT STATEMENT

CATEGORY 1--ADEQUATE

EFA believes the draft EIS adequately sets forth the environmental
impact{s) of the preferred alternative and those of the alternatives
reasonably available to the project or action. No further analysis or
data collection is necessary, but the reviever may suggest the addition
of clarifying language or information. ;

CATEGORY 2--INSUFFICIENT INFORMATION

The draft EIS does not contain sufficient information for EpA to fully
assess environmental impacts that should be avoided in order to fully
protect the environment, or the EPA reviever has identified new
reasonably available alternatives that are vwithin the spectrum of
alternatives analyzed in the draft EIS, vhich eould reduce the
environmental impacts of the action. The identified additional
information, data, analyses, or discussion should be included in the

final EIS.

CATEGORY 3--INADEQUATE

EPA does not believe that the draft EIS adequate] acsess
significant environmental impacts of the a:tq:‘l'on, g;- tho.l::: f::?::::’ b
has ‘identified new, reasonably available alternatives that are outside
of the spectrum of alternatives analyzed in the draft EIS, which should
be analyzed in order te reduce the potentially eignificant
environmental impacts. EPA believes that the identified additional
information,data, analyses, or digcussions are of such magnitude that
they should have full public review at a draft stage. EPA does not
belisve that the draft EIS is adequate for the Purposes of the NEPA
and/or Section 309 reviev, and thus should be formally reviged and made
available for public comment in a supplemental or revised draft EIS.

On the basis of the potential significant impacts involved, this
proposal could be a candidate for referral to the CEQ.

°From: EPA Manual 1640, “Policy and Procedures for the Reviewv of
Federal Impacting the Environment.®



EPA Comments on Tansy Ragwort Control Project Draft Environmental
Impact Statement

Tally Lake Ranger District, Flathead National Forest

BRIEF PROJECT OVERVIEW:

The Flathead National Forest, Tally Lake Ranger District,
has evaluated no action, and three action alternatives to address
an approximately 1,000 acre infestation of tansy ragwort (Senecio
jacobaea L.). The tansy ragwort is an extremely aggressive
noxious weed that has spread in the Sheppard and Griffin Creek
watershed areas burned during the 1994 Little Wolf forest fire.
The purpose of this project is to prevent the tansy ragwort
plants from going to seed and spreading the weed infestation.

Tansy ragwort is toxic to livestock (i.e., cattle, horses,
and pigs). The plants contain alkaloids that cause liver damage.
Tansy ragwort is also a non-native plant that can outcompete
native vegetation, with each plant producing approximately
150,000 seeds. It is important to prevent the current
infestation from going to seed. The Tally Lake Ranger District
is preparing this EIS because Forest Service policy requires such
documentation whenever aerial application of chemical pesticides
is proposed.

The proposed action involves application of the herbicide
clopyralid (0.25 lbs of active ingredient per acre) from a
helicopter during the spring and fall of 1997 and 1998. No
aerial spraying would occur within 100 feet of watercourses or on
- approximately nine acres of extremely wet ground. Hand spraying
with 2,4, D amine (aquatic label), picloram (Tordon), and/or a
mixture of 2,4 D and dicamba (Weedmaster) would be done within
the 100 foot buffer zones along watercourses, in narrow strips
between buffer zones, within spot infestation sites, and as
needed after aerial spraying to kill tansy ragwort plants that
may persist. Hand pulling of plants would occur immediately
adjacent to streams and in extremely wet areas. In addition
consideration will be given to use of biological control agents
such as the cinnabar moth, tansy ragwort flea beetle, and the
ragwort seed fly. Road management actions including road
closures, spraying and weed pulling along roads, washing logging
trucks, etc., would also be employed to prevent transport of
seeds outside infested areas. Education efforts and intensive
monitoring for tansy ragwort would also occur.

Alternatives to the proposed action include no action; a 2,4
D aerial spraying alternative; and a hand spraying alternative.
The 2,4 D aerial spraying alternative would be the same as the
proposed action except that 2,4, D would be used instead of
clopyralid. The herbicide 2,4 D is less expensive than
clopyralid, and would also be effective against tansy ragwort.
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The herbicide 2,4 D, however, is not as selective as clopyralid
and would kill more non-target plant species including conifer
seedlings.

The hand spraying alternative would involve only use of
ground based herbicide application methods (e.g., backpack tanks,
backpack boom). Since less drift of herbicide is anticipated
with hand spraying the buffer zones around streams would be
reduced to 50 feet. This alternative reduces the potential for
herbicides to drift into streams.

The transmittal letter with the DEIS, dated March 25, 1997,
indicated that the proposed action is the District Ranger's
preferred alternative at this time. This letter also indicates
that for spring 1997 hand spraying of clopyralid rather than
aerial spraying would be included in the preferred alternative
since little time is available to prepare a helicopter spraying
contract.

COMMENTS :

1. We commend the Forest Service for including the discussion
of research results and experience with handpulling of tansy
ragwort plants (pages 2-10, 11). This discussion evidences a
proactive approach to disclosing and explaining to the public
potential options for addressing the weed infestation, and
explaining why they were dropped from further consideration.

24 If aerial spraying must be used to control the noxious weed
spraying we support use of clopyralid for aerial spraying rather
than 2,4 D since clopyralid would kill fewer non-target plants.

x. We recommend that the Procedures for Mixing, Loading and
Disposal of Pesticides, a Spill Plan, and Aerial Spray
Recommendations and Mitigation Measures be included in an ;
appendix of the FEIS to assure that applicators and the public
understand the safety measures and precautions to be used.
Attached is an example of such procedures taken from Appendices
of the Lolo National Forest's Mormon Ridge Winter Range
Restoration FEIS, May 1996.

4. It is stated on page 1-13 that if sufficient vegetation is
killed it may warrant revegetation efforts. We believe that
revegetation (reseeding with native grass mix) should be expanded
Lo seed any site within the control area where the vegetation
density is low enough to allow reinfestation of tansy ragwort,
introduction of other noxious weeds, or erosion. The goal of the
seeding program should be to establish the sustainability of the
area and should not be limited to the tansy ragwort problem.



5 We believe it would aid in understanding and review of the
FEIS if an improved map(s) was included to more clearly display
the locations of proposed herbicide application areas relative to
locations of streams, springs, wetlands, and other surface
waters.

P We agree that if this tansy ragwort infestation is not
controlled the infestation could spread and result in wider use
of herbicides (DEIS page 3-21), which could correspondingly have
adverse impacts on water quality and fisheries. However, this
does not mean that adequate precautions should not be taken
presently with the Tansy Ragwort Control Project to avoid
delivery and transport of herbicides to surface and ground water
as much as possible.

T It is stated in the DEIS that no herbicide spraying would
occur in standing surface water (page 3-10) or on nine acres of
"extremely wet" ground (page 1-9). This proposed limitation to
avoid spraying in "extremely wet" ground is not clear. We
believe it should be unequivocally stated that no herbicide
spraying will occur in wetlands. Wetlands are those areas that
are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support and that under
normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions.
Wetlands generally include swamps, marshes, fens and similar
areas.

We recommend that wetlands in the area to be sprayed be
identified and flagged on the ground to assure that herbicide
applicators are aware of the location of wetlands, and thus, can
avoid spraying in or near wetlands. '

8., We recommend that all areas to be sprayed be flagged to
minimize the area that is sprayed, prevent spray application to
incorrect sites, and increase the safety for the pilot by
eliminating the pilot's need to study contour maps while
operating the helicopter. A person on the ground, at or close to
the spray site, maintaining radio contact with the pilot, should
also be included in the protocol. If the topography is very
steep and mountainous, the helicopter may not be able to fly very
close to the ground. Release of herbicides at higher altitudes.
will increase drift. Also, flagging will need to be visible from
these altitudes. 1In the gypsy moth control program in the
eastern U.S. they use brightly colored balloons to mark spray
sites. Such flagging is recommended on all avoidance areas.

9!, The discussion of wetlands on page 3-26 does not include
adequate evaluation of the water quality and ecological impacts
of herbicide drift into wetlands, particularly potential effects
of herbicide contamination on wetland functions. For example, we
would expect that herbicide drift into wetlands could adversely
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affect wetland functions such as food chain support and habitat
for wetland species. Such impacts should be evaluated and
disclosed.

10 We are concerned about the potential for picloram and
clopyralid to be transported to surface and ground waters.
Clopyralid is closely related structurally to picloram (3, 6,
Dichloropicolinic acid). The Montana Department of Agriculture
(MDA) considers clopyralid to have a high potential for
leachability, since it does not readily adsorb to soils, doesn't
photo degrade, and doesn't volatilize. The MDA has found
picloram and clopyralid in ground water in the Fairfield Bench
area northwest of Great Falls where there are sandy clay soils.
Clopyralid levels in ground water have been in the part per
billion levels, below those considered a risk for human health.

It is stated on page 2-6 of the DEIS that picloram will only
be used on sites away from streams and where the water table is
deeper than six feet below the surface. We are concerned that
six feet of depth to ground water may be inadequate to prevent
leaching of picloram to ground water. The Montana Department of
Agriculture considers 50 feet of soil depth to be sufficient
depth of soil to mitigate the potential for the movement of
picloram or clopyralid to ground water (Donna Rise, MDA, phone
444-5400), although less permeable soils may allow reduction in
this safe soil depth to ground water.

There is inadequate information in the DEIS regarding soil
characteristics and ground water levels to evaluate potential for
herbicides to leach to ground water.

The discussion of "Movement of Herbicides in Soil Water" on
page 3-16 of the DEIS does not adequately evaluate and disclose
the potential of herbicides to leach into and contaminate ground
water. Clopyralid has a water solubility of approximately
300,000 ppm, a relatively low adsorption coefficient, and a
moderate half life (approximately 40 days). Potential for
clopyralid (and picloram) to leach to ground water exists.

The description of soil characteristics in the DEIS
indicates that landtype 26D has a 7 inch silt loam ash layer (2-
6% organic), a 17 inch silt loam glacial till layer, and a 24
inch layer of compacted till. We have several comments and
questions regarding the soils in the area to be sprayed.

a) Are these soil layers and characteristics consistent on
the over 1,000 acres of infested area to be sprayed,
including the 80 areas of spot weed infestations? If not,
how do soil characteristics vary from site to site? We are
most concerned if there are areas with highly permeable,
sandy gravelly soil with high ground water.



b) The three soil layers on landtype 26D comprise a depth of
48 inches. What lies below the depth of 48 inches?

c) Mention is made of a perched water table and of saturated
soil layers on page 3-16, however, we do not see depth to
ground water or seasonal variation of ground water depth

~displayed. What is the depth to ground water and seasonal
variation in ground water depth in the proposed areas to be
sprayed? We suggest that the Forest Service contact the
Ground Water Information Center at the Montana Bureau of
Mines & Geology in Butte, MT at 496-4153 to see if there is
well log information for the area that would help establish
ground water levels. ;

11. The relationship of the discussion of clopyralid
contamination of ground water at the Fairfield Bench (bottom of
page 3-16) to the Tansy Ragwort Control Project is unclear. We
suggest that the herbicide applications and site characteristics
at these two locations be more clearly compared, and the
potential for herbicide contamination in ground water more
completely evaluated.

12. We did not see discussion in the DEIS of herbicide
application relative to rainfall potential. The herbicide
applicator should take the precaution of monitoring weather
reports before spraying to assure application of herbicide only
when there is minimal likelihood of rainfall within 24 hours of
spraying.

13. It is stated on page 3-19 of the DEIS that the project will
occur primarily in the Hand Creek watershed, and that Hand Creek
flows approximately 14 miles before reaching Star Meadows where
the water is used to water livestock. 1Is this Hand Creek water
use 14 miles downstream from the herbicide application area the
closest downstream agricultural use of water? Are there any
potable water uses downstream or downgradient from any of the
herbicide application areas?

We believe that all potable, agricultural, and recreational
uses of surface and ground water immediately downstream or
downgradient from proposed herbicide application areas should be
clearly disclosed and evaluated for potential effects from
herbicide applications.

14. We note in particular that picloram can persist and be
transported in water systems for long periods (e.g. picloram

solubility in water of 430 mg/l). Picloram is also relatively
toxic to aquatic life having a 96 hour LC50 of 3.5 mg/1l
(cutthroat trout). We also note that Tordon (picloram)

application by a County Weed District in Wyoming (in accordance
with herbicide label restrictions) resulted in transport of
picloram through ground water a distance of several miles.

5



Subsequent pumping of downstream ground water for household use
resulted in the death of garden and household plants, evidencing
the continuing presence of picloram in ground water.

Mr. Edward Stearns, pesticide specialist in EPA's Denver
Regional Office (telephone number (303) 312-6946), can provide
further information regarding this particular episode of ground
water contamination from picloram application. We note that
more permeable soils allow for transport and movement of
contaminants in ground water.

15. While the EPA is supportive of the proposed project purpose
we believe adequate resources should be obtained to allow sSome
level of water quality monitoring to be conducted to measure
actual herbicide impacts to surface and ground waters and the
aquatic ecosystem. We believe the health of downstream domestic,
agricultural and recreational water users and of the aquatic

- ecosystem should dictate some level of aquatics monitoring to
document and verify that aqueous transport of picloram,
clopyralid, 2,4 D and/or dicamba in significant amounts did not
occur.,

While it is stated (DEIS page 1-15) that water quality
monitoring would occur in years of aerial application of
herbicides, and that water quality monitoring would be done to
determine if measurable amounts of herbicides entered streams
(page 1-12), very little specific information regarding the water
quality monitoring program is provided.

The EPA believes that water quality/aquatics monitoring is a
necessary and crucial element in identifying and understanding
the consequences of one's actions, and should be an integral part
of any management decision. This monitoring program should be
displayed in the FEIS to allow the adequacy of the monitoring
program to be evaluated, and to assure that project effects on
water quality (i.e., chemical and biological impacts) will be
detected.

At a minimum, we believe that area streams should be sampled
before the spraying, immediately following spray application, and
immediately after the first major rainfall following application.
The monitoring program should display sampling locations relative
to area of herbicide treatment, parameters to be monitored,
methodologies to be used, frequency, pattern and number of
samples to be collected, etc.,. Without this information the
DEIS is inadequate to fully assess the role of monitoring and
evaluation in project implementation.

We are also enclosing information regarding a rapid bioassay
technique that may be of assistance in detecting herbicides in
water (see attached). While the attached paper (provided to us
by Mr. Stearns) describes procedures for detection of herbicides
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other than picloram and clopyralid this leaf disc buoyancy
procedure may have applicability to picloram and clopyralid.

We also note that bioassay techniques using aquatic species
sensitive to the herbicides to be used would be appropriate for
detecting aquatic impacts from herbicide applications (e.g.,
stoneflies, cuttroat trout). EPA has prepared a toxicity testing

manual entitled, "Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine

Organisms", EPA/600/4- 027, September 1991. Toxicity testing
procedures are described in this manual, including procedures
using rainbow and brook trout. If you have questions regarding
toxicity testing procedures we encourage you to contact Mr. Glenn
Rodriguez at our EPA Denver Office at (303) 312-6832, or Mr. Loys
Parrish at EPA's laboratory at the Denver Federal Center at (303)
236-5055.

We encourage the Forest Service to consider conducting
before-and-after bioassays in surface and ground waters in the
potentially affected Hand Creek drainage. Actual impacts to the
aquatic ecosystem and public health from proposed herbicide
applications can only be detected through monitoring.

16. The statement on page 3-38 (also on page 2-18) of the DEIS
indicating that all four herbicides to be used have undergone
extensive testing for cancer, and that clopyralid, picloram and
dicamba are classed by EPA as non-carcinogenic is somewhat
misleading. Evaluation of the carcinogenicity of these chemicals
is an ongoing process, and as studies progress, information may
change.

From the studies to date, it does appear that picloram can
be considered non-carcinogenic. Clopyralid has not evidenced
carcinogenicity in studies, however, formal classification as
non-carcinogenic has not been conducted during EPA Peer Review.
In regard to dicamba, the EPA Peer Review Committee determined
that the doses selected for rat and mouse studies were not
adequate, dicamba, therefore, remains non-classifiable as to
human carcinogenicity. The classification of the carcinogenicity
of 2,4, D is pending repeat of studies and additional
epidemiological data. The herbicide 2,4 D remains non-
classifiable as to human carcinogenicity.

We also believe that health concerns other than
carcinogenicity stemming from possible exposure to low levels of
herbicides, such as endocrine disruption or reproductive effects
should be addressed in the FEIS. There is controversy over
possible endocrine effects of 2, 4, D.



17. For public disclosure purposes we recommend that the table

showing the acute toxicity levels of the proposed four herbicides
to be used (clopyralid, 2,4, D amine, picloram and dicamba), that
is referenced on page 3-22 of the DEIS, be displayed in the FEIS.

18. To better meet the public disclosure purposes of NEPA we
also recommend that the pesticide labels showing the use
precautions and restrictions for herbicides to used (i.e.,
clopyralid, 2,4 D, picloram, and dicamba) be shown in the
appendices of the FEIS.
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APPENDIX A

- PROCEDURES FOR MIXING LOADING, AND
DISPOSAL OF PESTICIDES

# The following measures will apply to all _pesticide applications.

1 - All mixing of pestlcides will occur at least 100 feet from surface waters or well heads,

2. Dilution water will be added to the spray container prior to addition of the spray concentrate

3 All hoses used to add dilution water t0 spray containers will be equipped with a dewce to prevent
back-suphcmng

. 4 Applacators will mix only those quantities of pesticides that can be reasonably used in a day

5 During mixing, mixers will wear a hard hat, goggles or face shield, rubber gtoves, rubber boots and
= protective overalls iy o 3 , ’

iy 5

' 6. All empty contalners will be triple rinsed and rinsate di'spose‘d of by spraying near the application site at
¢ rates that do not exceed those on the spray site.’ PR

b5 - o SR 5 o - e £ s Y g i . ‘hh : :
& 7.7 Al unused ‘pesticide will be stored in a locked buuidmg in accord wrth pesticude storage regulations
contalned in Forest Service Handbook 2109.14. g 5ot

e

8. All empty and rmsed pestncude containers will be punctured and dlsposed of ina sannary Iandf‘ !l
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In addition the section from the Northern Region Emergency and Disaster Plan entitled *Hazardous Materials
Releases and Oil Spills* will be reviewed with all appropriate personnel (see following pages). Notification and
reporting requirements as outlined in this section will be followed in the unlikely event of a serioti¢ spill.

HAZARDOUS MATERIALS RELEASES AND OIL SPILLS

(Excerpted from the Northern Region Emergency and Disaster Plan)

AUTHORITY: Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA); and
Superfund Amendments and Reauthorization- Act of 1986 (SARA). Other statutes that may apply include
Resource Conservation and Recovery Act (RCRA); Hazardous and Solid Waste Amendments (HSWA); Toxic
Substances Control Act (TSCA); Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA); Clean Water

Act (CWA); and Clean Air Act (CAA). . '

DEFINITION: A hazardous materials emergency or oil spill is defined as any release or threat of release of
a hazardous substance or petroleum product that presents an imminent and substantial risk of injury to health
or the environment.

A release is defined as any spilling, leaking, pumping, pouring, emitting, emptying, dischérging, injecting,
escaping, leaching, dumping, or disposing into the environment. - .

Releases that do not constitute an immediate threat, occur entirely within the work place, are federally
permitted, or are a routine pesticide application, are not considered to be an emergency and are not covered
by this direction. N i SN i ORI Rl v i
RESPONSIBILITY: The first person who knows of a'release and is capable of appreciating the significance
of that release has the responsibility to report the release.” - =~ -+ - ) =

Only emergency release response and reporting is covered by this direction, Non-emergency fe?porting_"v._rili
be accomplished by appropriate RO staff specialists who should be notified directly of all non-emergency
releases. _ _ , '

An emergency release of a hazardous substance or petroleum product may be from a Forest Service
operation or facility; from an operation on National Forest land by a permit holder, contractor, or other third
party; or from a transportation related vehicle, boat, pipeline, aircraft, etc., crossing over, on, or under Forest
lands. Response and/or reporting by Forest Service employees will differ in each situation:

1. Iftherelease is from a Forest Service facility or operation, the Forest Service and its employee(s)
is clearly the "person in charge,” and is fully responsible for all reporting. Immediate response
action is limited to that outlined in emergency plans and only to the extent that personal safety
is not threatened. i

2. Ifthe release is from a third party operation, the Forest Service will only respond and/or report
the emergency if the third party fails to take appropriate action.

3. Ifthereleaseisfroma transportation related incident, the Forest Service will only respond and/or
report the emergency if the driver or other responsible party is unable or fails to take appropriate
action. :
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HAZARDOUS MATERIALS RELEASES AND OIL SPILLS -- CONTACT LIST
AND IMMEDIATE ACTION GUIDE

: OFIGANIZATIONS FOR EMEHGENCY AND TECHNICAL ASSISTANCE.

Consult the Northern Reglon Emergency and Dusaster Plan for a lust of contacts ln the event of a spull

e m

Consult the Northern Region Emergency and Disaster Plan for a list of contacts and response actions in the

event of a spill.
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APPENDIX C

AERIAL SPRAY RECOMMENDATIONS
AND MITIGATION MEASURES

The following recommendations were provided by Jack Barry, Director, Forest Health Technology Enterprise
Team, USDA Forest Service, Davis, California.

1. The treatment block should be marked with flagging extended on trees or poles to mark the block corners.
It would also be desirable to mark the swath lanes at 100 foot intervals at each end with flagging, and to use
a flagger at each end who would move up slope with each succeeding swath. This procedure would add to
project costs but would nearly ensure an even application. Experience has clearly demonstrated (results
published), that show pilots do not fly parallel, even-spaced swaths without assistance, in complex terrain.
I do not believe that Global Positioning Satellite (GPS) guidance in real-time is suited for this type project at
this time. However, it would be desirable to have a GPS system on board to record helicopters swaths,
position, and boom on and off times and location. - :

2. Winds in the canyon should follow the typical diurnal pattern of upslope during the day and downslope
during the night. | refer to canyon winds as those that move up or down the canyon drained by Mormon Creek:
and slope winds as those that move up or down the slope immediately south of Mormon Peak. These diurnal
winds result form heating and cooling of the surface. Clear skies with solar radiation reaching the surface
during the day, cause up canyon and upslope winds. Cooling that occurs after sunset, generates upslope
or drainage winds. It will be essential to avoid drift down canyon (west to east) and downslope (north to south)
into Mormon Creek, a perennial stream that borders the treatment block on the south. Down canyon and
downslope winds will likely occur on clear days following daytime hours. It is therefore essential to spray when
winds are up canyon and upslope, thus preventing spray from drifting down canyon (west to east). We can
avoid drift into Mormon Creek and drift down canyon by taking several steps as follows:

a. Spray in the morning when u;i canyon aﬁd upslope winds are well establiéﬁed and blowing up
canyon and away from Mormon Creek. The specific time to be determined by real-time weather
monitoring. } _ )

- b. Apply spray at 5 gallons per acre in large drops using the D-8 jet nozzle (no whirl plate) oriented
straight back. Wind tunnel tests show that this nozzle, used as we intend, produces a volume median
droplet (vmd) of 1246 micrometers. Restrict nozzle locations to no more than 75% of the helicopter’s
rotor length. Maintain boom pressure at 30 psi. Monitor spray pressure because the pilot may change
pressure during flight. This changes application rates and may change drop size.

C. Flow rate calibration in gallons per minute = application rate of 5 gpa x 50 mph helicopter speed
x 50 foot swath divided by 495 = 25.25. To determine the number of nozzles divide 25.25 by the
flowrate of a single D-8 nozzle when operated at 30 psi, which is 1.62 gpm; therefore 25.25 divided
by 1.62 = 15.19. Use 16 nozzles. | suggest the Forest Service provide the contractor with new nozzle
and check valve systems, and that the Forest Service check helicopter calibration and characterize the
spray system by having the helicopter fly over spray deposit cards.

d. Begin first swath 100 feet or more above Mormon Creek. This is the buffer/safety zone.

e. Clearly mark block boundaries so they are clearly visible to the pilot. Use human flaggers at end
of each swath. Of course the flaggers will have to wear protective clothing.

APP C - 1



Results of aerial spray drift modeling efforts are shown in part the accompanying figure. The entire modeling
report is contained in the project file. Modeling runs clearly demonstrate that:

L -

e Most of the s_i::ray is deposited in the treatment block regardleéé of wind direction;

e Direction of off-target deposition can be managed by monitoring the winds and conducting spray
under conditi_on__s that will carry the spray away from the stream and;

® Even when spraying under wind directions of 45, 90, 240, and 300 degrees there is essentially no
deposition in the stream with a buffer of 100 feet. Southerly winds as specified by this project (180

degrees, not _shown here) would blow the spray upslope and away from the stream and ensure no drift
contamination of the stream. . : ;
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A Rapid Bioassay forthe Detection of
Photosynthesis Inhibitors in Water

Sarina Saltzman and Bruria Heuer

Instirure of Sods and Waser, Agriculiral Research Orgunisution, The Voleani Center, Bet Dagan, Israel

(Manuxcript received 3 fanuary 1945)

A maodilied leaf disc buoyancy procedure for the detection of photosynthesis-inhibit-
ing residues in water is dascribed. ‘The modifications proposed, mainly the presence of
sodium hydrogen carbonate in the infiltration solution, increased the sensitivity of the
method and reduced the time required. The substitutcd urca and 1.3 S-triazine her-
bicides diuron, linuron, monuron. atrazine, amerryn and atraton were detected below
0.7 mg litre™! using cucumber (Cuctunis sativus L., cv. ‘Dalia’) leaf discs. A concentra-
ton as low as 0.09 myg diuron litre™* could be detceted. Although bean (Phaseolus
vilgaris ..., ¢v. *Bulgarian') leafl tissue was less sensitive in this bivassay than cucum-
ber. 0.3 mg diuron litre "' could still be detected. "The fest, being very rapid (less than
M0 min per determination) and relatively sensitive, could be uscd for the detaction of
photosyathesis inhibitors in recycled water used for icrigation,

1. Introduction

The use v waste water for irrigation in arid and semi-arid regions is an attractive disposal technique
[rom both the ceonomic and ceological points of view. Treating effluents to a high quality standard is
usually costly and requires advanced technology: therefore waste water which has undergone
varying levels of treatment is frequently used for irrigation. Residual organic compounds nor
removed by conventivnal sewage treatments could be phytotoxic to crops. Some of these chamicals
are photosynthesis inhibitors. Asscssment of the phytatoxicity of a complex. ill-defined solution can
be done only by biological tests. ) :

The bioassay techniques commonly used for the detection of photasvathesis inhibitors in a
mediun are based on the tesponse of plants grown in the wedium. The main drawbacks of many such
tests are that they are time-consuming and non-specific and oren include rhe destruction of the test
plants. Specitie bivassay techniques for photosyrethesis inhibitors wineh have been developed
include the use of green algae.’ ' the inhibirion of spevific reactions of isolited chilaroplasts, ! the
measuramnent o leal chlorophyll Quoreseence,” aad the leal-dise hugyvancy methad. ™ As the last
rechnique is simple, vgpad. and dies not require sophisiicated cquipment. s adaptation for the
detection of photosynthesis inhibitors in reeveled water was considered.

Che leat dise buovaney (LDB) procedures tor the detecuon o photosynthesis inhibirars are based
0 the atulity ot phatussnthossimg Jeal dises o oat, appacently beciuse: of the high uayeen
caacentratimn the feaf tssues. Blocking photosinthess. enhed by fack atlighie, or by the presence
Sla photosvaihess Inior. stops exy e proaducinen aad induces dise sining. The fusnt LDB
procedure developed. worked with cotyledon leaf dises only. and recquired [2-21 h per test.

A later madificaton of this procedure used intilteanon of the leaf dises hy the test solutions under
Viwuuim unil huoyvancy was lost. The sunken dises were exposed to light in a simular medium ro that
used toranfltiation, ta which sodions hydrogen carbonite had heen added. amd the time taken for
1he dises to thoat wais determined L his procedure, which worked with troe leiaves, wis used for the
entification of triazine-resistant and -susceptible weeds.

X
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The pripose ot the present work wats to adapt the hasic LB test, as modified by Fiensley.” for the
rapid detection of photosynthesjs ighibitors in recycled water. vsing cultivated plants as the test- -

speeies. ; ’

2. Eaperimentai meinis

Cucumber plants (Crewmis sasies L. v, "Dalia’) were grown in i greenhouse in continuously
serated Lalf-strengtl Hoagland solution. Bean plants {Phascolus vuigans L. cv. ‘Bulparian’) were
alsa grown in avrated Hoagiaod solution in a growth chamber at 25 (£1)°C and S0 (£5)" relative
humidiry. A light imtensity of 18U Tax (350247 m “s ') at the plant 10ps was provided by Muarescent
lamps for 13 b per day, Deionised water was added regularly tothe culturce solutions 10 rephice losses
duc 10 trnspiration. :

Chromatogiaphically pure (329978) standasds of the herbicides diuron, linuron, monuron.
atrazine, ametrva and atraton were used in all studies. The recyeled water samples wete secondary
treated effluents of domestic origin from two municipal treatmeni plants {Qiryat Shmoua and
Hertzliya) and from an oxidation pond ncar Nazarcth (Tel-Adashim). The characteristics of these
cffluents, which were used for crop irrigation. were within the limits of conventionally treated
sccondary ¢[Muents [suspended solids 2030 m litre~*, biological oxygen demand (BOD) 15333 mg
litre™'. chemical oxypen demand (COD) 30-70 mg litre ‘. ammonia-N 15-35 mg litre !, phos-
phorus-P 6-12 mg litre ']. In addition. a raw scwage sample (suspended solids 299. BOD 384. COD
599 mg litre ') from Hertzliya was tested. :

Discs (9 mm diam. ) were cut from fully expanded. young leaves of both species and transferred to
(.001-M potassium phusphiste bufter, pH 7.5, containing 0.1-m sodium hydrogen carbonatz, or to the
same solution containing « variable concentration of herbicide, or to the sewusge efflucnt samples,
containing 0.1-M sodium hydropen carbonate. Cucumber plants were 6 weeks old and bcan plants
were 3 weeks old when the leaves were harvested for the experiments. |.eaves of the same age and
taken from the same position an the plants (second fully cxpanded leaf) were used in all experiments.
The discs were infiltrated under vacuum (25 mmHg) for 3 min (sinkiog time) in 250-ml Ericnmeyer
flasks containing the above solutions. The flask contents were then transferred to 1X)-ml beakers and
kept in the dark for 3 min. The beakers werc then exposed 10 a light source providcd by a Philips
HPLR, 250-W lamp (350 pti m = s71).

All the treatments were replicated at least four times. cach replicate consisting of 20 discs. Fach
experimental set included u control freatment to which no photosynthcsis inhibitor was added. The
time required for all the discs to fluat to the surface of the medium was recorded, and the results were
expressed as the ratio between the refluating time in the test solutions and thatin the control for cach
sct: this ratio is the retardation index (R1). The higher the RI, the stronger was the inhihition of
photosynthesis. Means of all the data were used for calculation nf the R].

3. Results

Leal dises of both hean and cucumber that were infiltrated under vacuum with 0.01-m putassiuim
phosphate buffer, in the presence of sodium hydrogen carbanate. sank in a few minutes, bt
resurfaced upon exposure to light. Preliminary experiments showed that the time required (o5 the
refloating of hean dises varicd within narrow limits (3-7 min). and was affected by the cxperinental
conditions (Table ). Increasing the infiltration time above S min seemed ta reduce the tinwe reguired
for resurtacing while the intreased nme in darkness delayed the refloating of the dises. The ume in
darkness did not appear 10 affect the retloating time at a concentration of 12.5-mx sodium hydrogen
carhonate (Tahle 1). The sime trend was ohserved with cucumber leaf Jiscs.

As a preliminary experiment (data not prescated) had shown that the immediate transfer of the
inflirated dises ta lipht resulted in a very fast resurfacing. it was necessary to increase the contact
time with the herbicides by keeping the samples in darkness. A tendeney foran increased refloating
ume after a longer perind in darkness was abserved, mainly ar the higher conceatrstion of sodium

hydsorcn carbonate,
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Table 1. The iclutivnsitip inetwesn the inlilietion iime. the durh peried. and
the rellnating lime Tor bean dise
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atkis ave the means of four replications with 20 dises per seplication.

The nced for the hydrogen carbonate ivn in the incubation medium was rested over the concentra-
tion range of 0-100 mm (Figure 1), In order to ensure that sutficient hydrogen carbonate would be
present in the leaf discs at the time of light cxposure. and to prevent the anticipated lag period before
maximal photosynthesis rate was reached. the hydrogen carhonate must also be present during the
infiltration period. With discs of bean leaves, a very strong inhibition of the rate of photosynthesis
was obscrved over the range of (-12.5-mu sodium hydrogen carhonare: ar concentrations higher
than 25 mu. the maximal rate was obtained. Although cucumber leaf discs responded well in the
presence of 100-my sodium hydrogen carbonate, a very strang photosynthesis inhibition was
observed at S0 mm. Therefoge. in order 1o ubtain uniform experimental results. 100-mM sodium
hydrogen carbonate was used in all the expeniments.

The inhibitory effects of three herbicides from the substituted-urea group on the leaf disc
phorasynthesis are shown in Table 2. While linuron and monuron behaved in a similar manner,
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Table 2. The elloet oo sulsiituied ureis herbicides on the reisnianen wics -
R of vucuinbel aid bran ool dises

- e ke Retardastinn indew —
cuncentralnm Cugumber Bean
Herbicide tmg lie ') Ieaf discs beai discs
1huren e 122 {=0.0c) by
0,51 1.8 o lramdy 1.0t
; 1210
10,50 1wz din I ue :
: (L lsy
i AR (30281 Lad
: [ {R{AN)
1.00 45 (=020 oin
({LU.LK)
1 murnn il A0 N NI
(TR 1.37 [T1L0K) N1
(1) . - 322 420,200 NI
1K 2% (+0.17) 1.55 .
. (L0.20)
130 - 153
{+0.um)
Monuron 030 Nl NI
[[A1] 1.16 (=1his) NI
nm .27 (1K) N
1.00 325 (=0.15) 119
4017
1.50 ' - 155
(£0.07)

*Retirdation indexs (refloating e o medivm 4 herbicide P (sefloatig
time in mediem withoat haeriseide ).
NI-no inhibition (R1-1).

diuron showed a much stronger inhibition, as demonstrated by the higher R1 values. Divron
concentration as low as U.(8 myg litre ** reduced the LDB of cucumber by 22%. while for bean leaf
discs at least 0.3 mp litre ! was needed for even & slight inhibition. Generally. the sensitivity of
cucumber was much greater than that of bean. AT a concentration of 0.7 mg diuron litre™". the
refloating time was increased more than three-fold with cucumber, while only 65% increasc was
observed with bean leaf discs. Linuron and monuran inhibited the photosyathesis of cucumber leaf
discs only at concentrations of 0.3 my litre™! or greater. while with beans the minimum concentration
nccded to produce an effect was [ mg litre™ !

Herbicides from the 1.3.5 triazine group were alsa treated for their inhibitory effect om the LDB of
cucumber and bean leaf discs. The results (Table 3) showed that at the lowest concentrations iested.
atraton and ametryn inhibited the photosynthesis of cucumber dises, while atrazine had no etfect. As
with the substituted urca herbicides (1.7 mg litre ' was the minimum concentration required 1o cise
severe inlibition (R1 mose than 2) of the photasynthesis of cucumber leaf dises. Bean leaf discs were
Cless sensitive 10 ),3.5-tjazines than cucwnber, the minimum concentrations affecting photo-

synihesis heing (L7 mg Jitre ' for atraton, 2od 1 mg litre” ' for atrazine or ametryn. Using bean leaf
dises, the mnimum concentration nevessary (o induce severe inhibition was 1.5 mg litre™! for all the
1,3 3-trtazane herbicides tesied,

Several experiments were carped out using dises cut from leaves of cucumber plants grown m
growth chamber under the conditions described o the growth of the bean plants. These dise
seemed 10 be less sensitive to photosynthesis inhibitors than those cut from plants grows in the
precnhouse (data not presented). This difference was reflected more in the magnitude of 1he
respanse than in the minimum herbicide coneentration required for inhibition.

an, & o 29 0 Binl. cibka o
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Rimzmay lor phatatyntheds inhibilory ia waler *

‘Table 3. 10 clfcet of 1,718 triszioe herhichles o the t<batalatine pombies (RIS e
of cucuriber and bean Jeut disa U .
T Hesbicide Retardation indes= i
[ETUS TATHE Cugnmine Beaa
Hobnoke . amg lure ) feafdiss. . leaf diss
Alfarine 0n.s ' NI Nl
0.7 T4 (L0.29) NI
.0 2008020 L
’ (i)
] - s
12.13)
Ametryn n3 129 (£n.08) Ni
.5 148 (=003 NI
0.7 2R2 (L0.15) —_
1.0 $46 0032 LT
{L010) :
1.5 - 239
(20 25)
Atraton 0.3 1.20 (£0.03) NI
0.3 1.34 (+04m) NI
"? 317 (zv4l) Lo
. [EIR Y]
1.0 daz o J4m
[EXNE)]
L5 B _ - bR ]
(10.16)

*Retanbativn index=(relloating time in medium + herhividei{retoating
time in medium without herbicide).
NI . no inbibition (R{=1).

Table 4. 'The effect of wastewater on the refloating tme of cucumber beal

i

Relloating timg (min)

Diwrosn

No saldued

i mlsbitor tl mg

Sample o imbded litre 1
Butler slutinm 232 (200)) >
Tuap water LA (AN ha L}
Ticated ciftuent (el Addashnn) JIA =y My ~
Ureated cituent 1QIrval Shiponay 2AS{nnn ~lu
Treared etiluen (1lciteliva pomd A) 2 (a0 sin
Treeared v Huent (Heetzhva pand 13) M LR BT taild
aw winte waer (4 lorsliva) '.'.:l" (A »in

The suitability of the moditied LB test for the derection of photsynthess inhibnors in recyeled
witter wis also tested Secomdare teeated sesvage elllnentsosed for iregation Jid sat affect the
welloauing time af cucinber leat dises UTable ) However, the rw seswage sanphe tested casaed
severe photosyathesis inhibmion (R 3.22). In order radetermineg s hether the soluble and suspended
wymponents af the sewage efflucnts interfered with the deteominaiion of the presence of photo-
synthests inbibitors by the LDB technigue. the efffuent samples were fortilicd with 1 me Jivron
litre . The resulis abtned ( Tible AY showw that the seasitiviee of coenmbser leat sises 2 (Buren
preseat in sewage effluent sumples was similir 0 thag i @ap witer or bufTer solutivn.
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4. Discussion

The present work was aimed To adapt the TDR (evlmigue for the deteenon of phatosyithesy
inhibiting compounds in recveled water that was (o be uscd (o irrigation. Such a proceduse must be
fast and versatile, sensitive to different known photosynthedis inhibitors, work with cultivated
plants, and in experimental conditions close 1o natural ones. This reyuired several alicrations of the
existing techaigne Que of then is the preserice of sadium hydioges cnivate in tie inblirsuon
solutivn. in addition (o the médmm used for exposuie he bt The ol of the sadiuns hydroges
carbomate is to provide carbon diogide for the photosyuthusis process. Carbon dioide s lost dusing:
the intiftrtion of leal dises under vacnunt, thus deliaying the stz of photosyathesis alter esposire e
heht. Infilreating the leaf dises with solutions contaiing sodium hydrogen carbomate eliminates the
e period caused by the loss of carbon dioxide. 5o that phatesy nthesis can stan immediately after
exposure ta light. Canscguentls - 1he experimental time decieased only 3 7 min were needed forall
the sunher dises (o refloar. following expaosure to light in check solmions.

The dark period. the additional siep introduced in the experimental procedure: hetween infiltra
o and expasure to light. delays photosyuthesis (an incresse of this perind from 5 o 15 ain
incrcased the relloating time by 3007 ), Henee the most cenvenicat rafloating timw in check
solutions, can be chosen at wall. fn the present pracedure, the experimental dark period was 10 min.

In order to mimic the normal growth conditions of plants. the experiments were carricd out at high
light intensitics, similar to natural light. For the same reason. truc leaf tissue from cultivated plauts
wus used in this procedure, The seasitivity of the method was cheeked for six herbicides. which are
known photosynthesis inhibitors. The use of cucumber leaf dises allowed for the detection of cach of
these herbicides in concentrations of 0.7 my litre -,

As expected, the sewape offlucnts tested. which were suceessfully used for immigation, did nat
inhibit photosynthesis in cucumber leaf dises. Moreover. an added photasynihesis inhibitor was
detected by the LD test withomt interference from the suspended and soluble components of the
effluents (Table 4). thus indicating that this simple and rapid test should be suitable for field

condilions.
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